The common dandelion (Taraxacum officinale F.H. Wigg) is a perennial plant often found in large concentrations in the sward of natural meadows. This species expands quickly, displacing other species. In literature there is a lack of data relating to the effect of common dandelion on plants growing in its vicinity. It is also not known why this species creates large clusters. Perhaps it competes with different plants through the allelopathic effect.
INTRODUCTION
. For many years, however, the impact of one plant on another one was considered only from the standpoint of competition, failing to recognize the action of specific substances released from wild plants (D u e r , 1988) . The allelopathic effect is a particular case of plant competition for living space.
In multispecies plant communities of grassland, plants of different species and different organs of these plants are a source of allelopathic substances. They can be in the above-ground parts (vegetative and generative) and underground parts, both live and dead, which are located on the surface of the soil, but also in the soil (B e r t i n et al. 2003) . Due to the evolution of plants, various chemical compounds of one plant, which have allelopathic properties, may be an inhibitory or stimulating effect on another one (H o f f m a n and Z as t a w n y , 2000). Many allelopathic compounds in the above-ground parts (e.g. leaves, stems, flowers) are dissolved in water, so they can be eluted by rain, mist or dew drops (B e y s c h l a g et al. 1996; P u n t a m and T a n g , 1986). Plant residues may also be an important source of allelocompounds. According to H a r k o t and L i p i ń s k a (1997), the number of released allelopathic substances is however determined by their level, which is conditioned genetically in plants. The chemical effect of this process is that the donor plant emits into the environment chemicals which affect positively or negatively the development of neighboring organisms -acceptors (L e s z c z y ń s k a and G r a b i ń s k i , 2004).
Among meadow plants, high allelopathic activity is shown by species such as Elymus repens, Festuca rubra and Festuca arundinacea Schleb., Bromus inermis and Bromus hordeaceus, Lotus corniculatus L., Trifolium repens L., Trifolium pretense, Trifolium hybridum L, and Plantago lanceolata L., Achillea millefolium L, Hieracium pilosella L. In natural meadow sward, Taraxacum officinale is a plant often occurring in many communities. This perennial grows rapidly and crowds out other plants growing nearby. The determination of the allelopathic potential of this dicotyledonous plant can be used in farming practice.
Therefore, the aim of this study was to determine of the possible effect of water extracts from leaves and roots of Taraxacum officinale and soil extracts from the root layer of this perennial plant on the seeds germination and initial growth of Lolium westerwoldicum.
MATERIALS AND METHODS
The study included a laboratory experiment in which varied concentrations of water and soil solutions as well as plant extracts derived from (Taraxacum officinale F.H. Wigg) were used. The research material was collected in late autumn from natural meadow communities. The obtained plant material (leaves, roots) and soil were dried at room temperature, then ground. Then it was used to make water extracts. For this purpose, samples of leaves and roots with a weight of 25, 50 and 75 grams and samples of soil with a weight of 500, 1000 and 1500 grams were prepared. The obtained material, after placing it in Erlenmeyer flasks and filling the flasks with cold distilled water, was left for 24 hours at room temperature. 500 ml of water was used for the plant material, and 1000 ml for the soil material. The obtained extract was filtered through filter paper, and then it was used to carry out the biotests. The most frequently used seed germination test was applied. The test plant in the experiment was westerwolds ryegrass (Lolium westerwoldicum R.Br.). Seeds of the test plants (25 units) in three replications were placed on Petri dishes with a diameter of 15 cm, on two layers of filter paper. During the experiment, the seeds were irrigated at three-day intervals with 5 ml of each of the three plant or soil extracts. The control was irrigated with distilled water. On the other day, all the treatments were watered only with distilled water.
In this experiment, the following system was used: 1. Control (distilled water) 2. Water extracts from leaves -(25, 50 and 75 g of leaves); 3. Water extracts from roots -(25, 50 and 75 g of roots); 4. Water extracts from soil -(500, 1000 and 1500 g of soil); The seed germination was carried out in daylight at room temperature. The period for which germination energy and germination capacity of Lolium westerwodicum were calculated was adopted from the International Seed Testing Rules (2002) . After a period of 5 days from the date of experiment establishment, the energy of germination was examined, and after 14 days from this date germination capacity was determined. Three measurements were also made of seedling height at three-day intervals as well as one measurement of the length of embryonic roots. Measurements of leaf blade length and leaf sheath were made the next day after the estimation of germination, while root length was measured during the last measurement.
The obtained results were analyzed for variance of a one-factor experiment. The significance of differences was assessed by Tukey's test at a level of 0.05.
RESULTS AND DISCUSSION

Energy germination
Energy germination of Lolium westerwoldicum in all the combinations of Taraxacum officinale extracts was lower than in the control treatment (Tab. 1). Similar results were obtained by H a r k o t et al. (1993, 1997) . The extracts from the leaves of Taraxacum officinale had the highest impact on the studied feature of the test plant. In this case, energy germination was most inhibited. The extracts from the roots showed a weaker effect on the energy, whereas in the case of the soil extract the effect was most similar to the control conditions. Germination energy under the influence of the soil extracts was weaker, about 36% on the average, than the control treatment. As opposed to the root extracts, where the decrease of this energy was equal to 72%, and the extracts from the leaves resulted in a decrease of more than 97%. The negative impact of substances contained in water extracts obtained from leaves was observed in the studies by B e r t i n (2003) .
In their studies, W a r d l e et al. (1996) also demonstrated the inhibitory effects of water extracts from leaves of Festuca arundinacea on seed germination of Lotus corniculatus and Trifolium pratense.
Extract from
The mass of the sample (in g)
• The means in lines marked with the same letters do not differ significantly Table 1 Germination energy of Lolium westerwoldicum depending on the concentration of water extracts from soil and plants.
Similar results were obtained by L i p i ń s k a and H a r k o t (2005) in their studies on Poa pratensis; greater allelopathic activity was shown by substances released from decomposing leaves than from decomposing roots of this species. In addition, it can be mentioned that both soil and plant extracts significantly decreased the germination energy of seeds of Lolium westerwoldicum.
Germination capacity
Germination capacity is another important parameter in assessing the biological species of grasses. As in the case of germination energy, all the tested extracts also affected significantly the germination capacity of Lolium westerwoldicum (Tab. 2). In the control treatments, the germination capacity was very high, reaching the value of 96%. The highest capacity, while being close to the control treatment, was shown by the treatments in which extracts from the soil were used. In this case, at two lower concentrations, this feature reached the value of 88%, and at the lowest concentration 80%. Lower germination capacity of Lolium westerwoldicum seeds was observed after the application of root extracts. Depending on the increased concentration applied, the value of the trait was reduced from 16% to 8%.
Seeds of Lolium westerwoldicum clearly showed the lowest germination capacity, when it was watered with the extracts from leaves of Taraxacum officinale. In those treatments, along with increased concentrations, the germination capacity decreased from 12% to its disappearance at the highest concentration. Both the energy germination and germination capacity in all the combinations of the extracts showed lower values than in the control conditions. Table 2 The germination capacity of Lolium westerwoldicum depending on the concentration of water extracts from soil and plants.
Extract from
The mass of the sample (in g) • The means in lines marked with the same letters do not differ significantly lium perenne and Festuca rubra. In this experiment, both tested parameters also reached lower values than in the control treatments.
Biometric parameters of Lolium westerwoldicum seedlings Leaf sheath length
In the experiment, measurements were carried out of the length of leaf sheath, leaf blade and embryonic roots of Lolium westerwoldicum.
Generally, plant extracts (from leaves and roots) significantly affected leaf sheath length, but no such relationship was observed in the case of soil extracts. Un-der the influence of the latter extracts, leaf sheath showed the same length as in the control conditions (Tab. 3). At two lower concentrations of the soil extract, it reached the same length as in the control treatment (17 mm), and at the highest concentration it was only 2 mm shorter. When the tested plants were watered with the extracts from the roots of Taraxacum officinale, the length of sheaths did not change in relation to the control treatment only under the influence of the lowest concentration, and inhibitory effects of higher concentrations were observed.
However, the extracts from Taraxacum officinale leaves showed the greatest allelopathic effect on the tested feature. If the lowest concentration of this extract is used, sheaths are 6 mm shorter compared to the control. In the treatments in which higher concentrations of this extract were used, the leaf sheaths were shorter and they were, respectively, 3 mm and 2 mm. Similarly, H a r k o t et al. (2000) showed in their study that substances released from decomposing leaves of Lolium perenne had a negative impact on the length of leaf sheaths. Table 3 Length of leaf sheath of Lolium westerwoldicum depending on the concentration of water extracts from soil and plants.
Extract from
The mass of the sample (in g)   0  500  1000  1500  25  50  75  Soil  17a  17a  17a  15a  ---Roots  17a  ---17a  9b  6c  Leaves  17a  ---11b 3c 2c
• The means in lines marked with the same letters do not differ significantly 
Leaf blade length
Generally, all the extracts used in this experiment significantly affected the length of leaf blades of Lolium westerwoldicum. In this experiment, the longest leaf blades in the tested plants developed in the treatments watered with the soil extracts but they proved to be the most similar to the value reached in the control treatment (Tab. 4).
At the lowest concentration of this extract, there was only a 1 mm difference in relation to the control. With the increasing of concentrations, the length of leaves was slightly shorter, reaching respectively a value of 90 mm and 89 mm. The parameters of this feature were worse under the influence of the extracts from roots of Taraxacum officinale; with the increased concentrations of these extracts this value was reduced from 82 mm to 37 mm. Also Narwall (1994) observed a negative effect of grass root exudates on seedling growth of grasses and other legume plants.
Similarly, as in the case of leaf sheath length, a clear inhibitory effect of the leaf extracts on the tested feature was also observed. Under the influence of the lowest concentrations of the plant extract, there was an average decrease of approximately 63% in leaf blade length compared to the control, and about 76% and almost 88% at higher concentrations.
The length of embryonic roots of Lolium westerwoldicum
In this experiment, both the soil and plant (leaves and roots) extracts significantly affected the length of embryonic roots of Lolium westerwoldicum (Tab. 5). The longest roots developed under the influence of the soil extracts. A positive effect of these extracts on the tested feature was noted. In the control treatment, the length of the roots was 56 mm, while in the treatments watered with the soil extract, with the increased concentrations, the value of the studied trait decreased from 71 mm to 64 mm. Table 5 The length of embryonic roots of Lolium westerwoldicum depending on the concentration of water extracts from soil and plants.
Extract from
The mass of the sample (in g)  0  500  1000  1500  25  50  75  Soil  56a  71b  69b  64c  ---Roots  56a  ---33b  29c  9d  Leaves  56a  ---2b 1bc 0c
• The means in lines marked with the same letters do not differ significantly
The inhibitory effect on the length of embryonic roots was observed in the case of application of plant extracts from both roots and leaves of Taraxacum officinale. The results obtained in this study (Tab. 3) indicate a weaker allelopathic effect after the use of the root extracts, where the length of roots was reduced from 33 mm to 9 mm with the increased concentrations. But the extracts from leaves showed a very strong allelopathic activity; in this treatment, only the two lower concentrations developed very short roots, and at the highest concentration of this extract, generally embryonic roots were not developed. , 1992) . For this reason, the results of laboratory biotests should not be directly transferred to the conditions prevailing in the natural environment, although they indicate the possibility of the studied dependencies. However, one of the important ecological factors affecting the development of different plants is the allelopathy phenomenon, the mechanism of which should be further tested in field conditions. W a r d l e D . A ., N i c h o l s o n K. S., R a h m a n A., 1996. Use of a comparative approach to identify allelopathic potential and relationship between allelopathy bioassays and "competition" experiments for ten grassland and plant species. Chemic. Ecol. 22: 933-948. W ó j c i k -W o j t k o w i a k D ., 1992. Allelopathic effects in agroecosystems. Acta Acad. Agricult. tech. Olst., 
